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The current special issue is the fruit of a collaboration between the European 
Biogas Association (EBA) and Ghent University in frame of the BioRefine Cluster 
Europe (BCE).  
This cluster stimulates the interaction between European and national projects 
involved in R&D on biorefinery processes, aiming to produce and recover 
chemicals, materials and energy from biomass sources. It is coordinated from 
the Ghent University, Faculty of Bioscience Engineering. 
The issue contains a summarized overview of (a selection of) involved projects 
as well as contributions that were made to recent conferences organized by 
Ghent University or EBA. In addition, attention is paid to policy recommenda-
tions that stem from scientific and industrial research in the form of formulated 
policy papers. Finally, the special issue also wishes to highlight some awarded 
research with one hand the nominees and winner of the best Poster of the 3rd 
European Biogas Conference (Ghent, Sept. 2016) and the Ivan Tolpe Award 
2017. Ivan Tolpe was a Belgian farmer / agro-manager that has defined and 
shaped technological innovation in the agro-sector over the last decades until 
his untimely demise in 2013. The award was created thereafter as a homage to 
his work and an inheritance to future generations. 
 
The international scientific peer-review process was conducted by a board of 
10 international experts from 9 different institutes. The editorial board, consist-
ing out of EBA and Ghent University staff members wishes you a pleasant and 
informative read. We hope that the current collaboration will be the first in a 

























































tĂƐƚĞǁĂƚĞƌ ^ƚĂďŝůŝƐĂƚŝŽŶ WŽŶĚ dƌĂŝŶ ^ǇƐƚĞŵ ĂƐ ĐŽƚĞĐŚŶŽůŽŐŝĐĂů dŽŽů ĨŽƌ ŝŽƌĞŐĞŶĞƌĂƚŝǀĞ
ZĞƐŽƵƌĐĞZĞĐǇĐůŝŶŐ͗^ŚŽǁĐĂƐŝŶŐĂŶ/ŶĚŝĂŶǆƉĞƌŝĞŶĐĞ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϵϭ


















ŝŽŵĂƐƐ ƚŽ ^E' ǀŝĂ tŽŽĚƌŽůůΠ ƉƌŽĐĞƐƐ ʹ ZĞƐƵůƚƐ ĨƌŽŵ ƐǇŶŐĂƐ ƉƌĞƉĂƌĂƚŝŽŶ ĨŽƌ ĐĂƚĂůǇƚŝĐ
ĐŽŶǀĞƌƐŝŽŶ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϭ
ŽŵƉĂƌŝƐŽŶ ŽĨ ŝŽŐĂƐ WůĂŶƚ &ŝŶĂŶĐŝĂů /ŶĚŝĐĂƚŽƌƐ ďĞƚǁĞĞŶ ĚŝĨĨĞƌĞŶƚ ZĞŐŝŽŶƐ ĂƐ Ă DĞĂŶ ƚŽ
ĚĞĚƵĐĞƚŚĞ/ŵƉĂĐƚŽĨƌĞŐŝŽŶĂů&ƌĂŵĞǁŽƌŬŽŶĚŝƚŝŽŶƐ͘ ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘ϭϰϲ
^ŽĐŝĂůĂĐĐĞƉƚĂďŝůŝƚǇŽĨŝŶŶŽǀĂƚŝǀĞŶƵƚƌŝĞŶƚŵĂŶĂŐĞŵĞŶƚƐƚƌĂƚĞŐŝĞƐƚŽƌĞĐǇĐůĞŶƵƚƌŝĞŶƚƐ͘͘͘͘͘͘ϭϰϴ























































dŚĞƉŽƵůƚƌǇ ŝŶĚƵƐƚƌǇ ŝƐŐƌŽǁŝŶŐƌĂƉŝĚůǇĂůŽŶŐǁŝƚŚŚƵŵĂŶĐŽŶƐƵŵƉƚŝŽŶ͕ǁŚŝĐŚƌĞƐƵůƚƐ ŝŶ ůĂƌŐĞ
ƋƵĂŶƚŝƚŝĞƐ ŽĨ ĂŶŝŵĂůǁĂƐƚĞƐ ƚŽďĞ ƚƌĞĂƚĞĚ͘ /ŶĂƉƉƌŽƉƌŝĂƚĞŵĂŶĂŐĞŵĞŶƚŽĨŵĂŶƵƌĞŵĂǇ ĐĂƵƐĞ
ŶƵŵĞƌŽƵƐƵŶĚĞƐŝƌĂďůĞĐŽŶƐĞƋƵĞŶĐĞƐƐƵĐŚĂƐŽĚŽƌƉƌŽďůĞŵ͕ĂƚƚƌĂĐƚŝŽŶŽĨƌŽĚĞŶƚƐ͕ ŝŶƐĞĐƚƐĂŶĚ
ŽƚŚĞƌ ƉĞƐƚƐ͕ ƌĞůĞĂƐĞ ŽĨ ĂŶŝŵĂů ƉĂƚŚŽŐĞŶƐ͕ ŐƌŽƵŶĚǁĂƚĞƌ ĐŽŶƚĂŵŝŶĂƚŝŽŶ͕ ƐƵƌĨĂĐĞǁĂƚĞƌ ƌƵŶŽĨĨ͕
ĚĞƚĞƌŝŽƌĂƚŝŽŶ ŽĨ ďŝŽůŽŐŝĐĂů ƐƚƌƵĐƚƵƌĞ ŽĨ ƚŚĞ ƐŽŝů͕ ĞƚĐ͘ ;<ŽĐĂŬͲŶƚƵƌŬ Ğƚ Ăů͕͘ ϮϬϬϳͿ͘ E,ϯ ĂŶĚ
ŐƌĞĞŶŚŽƵƐĞ ŐĂƐĞƐ͕ ,ϰ ĂŶĚ KϮ͕ ĞŵŝƚƚĞĚ ĨƌŽŵ ƚŚĞ ǁĂƐƚĞ ƐƚŽƌĂŐĞ ƵŶŝƚƐ ĐĂƵƐĞ Ăŝƌ ƉŽůůƵƚŝŽŶ





ĂŶĚĞŵŝƌĞƌϮϬϬϰͿ͘DŚĂƐŚŝŐŚŶŝƚƌŽŐĞŶĐŽŶƚĞŶƚ͕ǁŚŝĐŚ ŝƐ ŝŶ ƚǁŽŵĂŝŶ ĨŽƌŵƐ͗ƵƌŝĐĂĐŝĚĂŶĚ
ƵŶĚŝŐĞƐƚĞĚƉƌŽƚĞŝŶƐ͕ƌĞƉƌĞƐĞŶƚŝŶŐϳϬйĂŶĚϯϬйŽĨƚŚĞƚŽƚĂůŽƌŐĂŶŝĐŶŝƚƌŽŐĞŶ͕ƌĞƐƉĞĐƚŝǀĞůǇ͘ŽĨ
ƚŚĞƐĞĐŽŵƉŽŶĞŶƚƐŝƐĂĐĐŽŵƉĂŶŝĞĚǁŝƚŚƚŚĞƉƌŽĚƵĐƚŝŽŶŽĨŝŶŚŝďŝƚŽƌǇĐŽŶĐĞŶƚƌĂƚŝŽŶƐŽĨƵŶŝŽŶŝǌĞĚ
E,ϯ ĂŶĚE,ϰн ŝŽŶƐ ;ŚĞŶ Ğƚ Ăů͕͘ ϮϬϬϴ͕ ^ĂůŵŝŶĞŶ ĂŶĚZŝŶƚŝůĂ ϮϬϬϮͿ͘ ĐĐƵŵƵůĂƚŝŽŶ ŽĨ ƚŚĞ ƚŽǆŝĐ















ĂŶĚ ŝŶĞǆƉĞŶƐŝǀĞ ŵĞƚŚŽĚ͘ dŚĞ ŝŶƐŽůƵďůĞ ƉĂƌƚŝĐƵůĂƚĞ ĨƌĂĐƚŝŽŶ͕ ƐĞƉĂƌĂƚĞĚ ďǇ ĐĞŶƚƌŝĨƵŐĂƚŝŽŶ Žƌ














ŵĞƐŽƉŚŝůŝĐ ƚĞŵƉĞƌĂƚƵƌĞ͘ D ĂŶĚ ĐŽƌŶ ƐƚŽǀĞƌǁĂƐŵŝůůĞĚ ĂŶĚ ƐŝĞǀĞĚǁŝƚŚ ĂŶ ĞůĞĐƚƌŝĐ ŐƌŝŶĚĞƌ
;ZĞƚƐĐŚ^DϭϬϬ͕,ĂĂŶ͕'ĞƌŵĂŶǇͿ͘




WĂƌĂŵĞƚĞƌ D dͲD DĂŝǌĞ^ŝůĂŐĞ ŽƌŶ^ƚŽǀĞƌ
KƌŐĂŶŝĐ ƚŽƚĂů ƐŽůŝĚƐ
;Žd^Ϳ΀Ő΁
ϴϰ͘ϭ ϴϯ͘ϴϬ ϵϱ͘ϭϭ ϵϰ͘ϯϮ
dŽƚĂůƐŽůŝĚƐ;d^Ϳ΀Ő΁ ϵϮ͘ϲ ϵϱ͘ϴϳ Ϯϵ͘ϯϮ ϵϯ͘ϳϮ
ĂƌďŽŶͬEŝƚƌŽŐĞŶƌĂƚŝŽ ϳ͘ϱ ϭϵ͘ϴ ϰϱ͘ϯ ϱϮ͘ϱ















dŚĞ ǁŽƌŬŝŶŐ ǀŽůƵŵĞƐ ŽĨ ĐƵƐƚŽŵͲŵĂĚĞ ƌĞĂĐƚŽƌƐ ǁĞƌĞ ϱ >͕ ƚŚĞ ŚĞĂĚƐƉĂĐĞƐ ǁĞƌĞ ϭ >͕ ƚŚĞ










ƵƐĞĚ͘ dŚĞ ĞƋƵŝƉŵĞŶƚ ŽƉĞƌĂƚĞƐ ƵƐŝŶŐ ƚŚĞ ƉƌŝŶĐŝƉůĞ ŽĨ ĐĂƚĂůǇƚŝĐ ƚƵďĞ ĐŽŵďƵƐƚŝŽŶ ƵŶĚĞƌ ĂŶ KϮ
ƐƵƉƉůǇĂƚŚŝŐŚƚĞŵƉĞƌĂƚƵƌĞƐ;ĐŽŵďƵƐƚŝŽŶƚĞŵƉĞƌĂƚƵƌĞ͗ϵϬϬΣ͕ƉŽƐƚͲĐŽŵďƵƐƚŝŽŶƚĞŵƉĞƌĂƚƵƌĞ͗
ϵϬϬ Σ͕ ƌĞĚƵĐƚŝŽŶ ƚĞŵƉĞƌĂƚƵƌĞ͗ ϴϯϬ Σ͕ ĐŽůƵŵŶ ƚĞŵƉĞƌĂƚƵƌĞ͗ ϮϱϬ ΣͿ͘ dŚĞ ĐŽŵƉŽŶĞŶƚƐǁĞƌĞ































































ŽĨ ĐŽͲĚŝŐĞƐƚŝŽŶĚŝĚŶŽƚ ƌĞĂĐŚ ƚŚŽƐĞŽĨŵĂŝǌĞ ƐŝůĂŐĞ ŝŶ ƚŚĞ ĐŽŶƚƌŽů ƌĞĂĐƚŽƌƐ͘EĞǀĞƌƚŚĞůĞƐƐ͕ ƚŚĞ
ŵŝǆĞĚƐƵďƐƚƌĂƚĞƐ ǇŝĞůĚĞĚŵŽƌĞ,ϰƚŚĂŶŵŽŶŽͲĨĞƌŵĞŶƚĂƚŝŽŶŽĨdͲDŝŶĚŝĐĂƚŝŶŐƚŚĞďĞŶĞĨŝƚƐŽĨ





















EŽƚ ƐƵƌƉƌŝƐŝŶŐůǇ͕ ŵŽŶŽͲĨĞƌŵĞŶƚĂƚŝŽŶ ŽĨ dͲD ƌĞƐƵůƚĞĚ ŝŶ ƚŚĞ ŚŝŐŚĞƐƚ E,ϰнͲE ůĞǀĞůƐ͘ dŚĞ










&ŝŐƵƌĞ ϭ͗ ƵŵƵůĂƚŝǀĞ ďŝŽŐĂƐ ƉƌŽĚƵĐƚŝŽŶƐ ŝŶ ĨĞĚͲďĂƚĐŚ  ƌĞĂĐƚŽƌƐ ƵƐŝŶŐ ǀĂƌŝŽƵƐ ƐƵďƐƚƌĂƚĞ
ĐŽŵƉŽƐŝƚŝŽŶƐ͗ ŵĂŝǌĞ ƐŝůĂŐĞ ;ďůĂĐŬ ĐŽůƵŵŶƐͿ͕ ƚŚĞ ƐŽůŝĚ ĨƌĂĐƚŝŽŶ ŽĨ ǁĂƚĞƌ ĞǆƚƌĂĐƚĞĚ ĐŚŝĐŬĞŶ




































&ĞĚͲďĂƚĐŚ ĨĞƌŵĞŶƚĂƚŝŽŶ ĐŽƌƌŽďŽƌĂƚĞĚ ƚŚĂƚ dͲD ǁĂƐ Ă ƐƵŝƚĂďůĞ ŵŽŶŽƐƵďƐƚƌĂƚĞ ŝŶ ƐƵƐƚĂŝŶĞĚ
ďŝŽŐĂƐ ĨĞƌŵĞŶƚĂƚŝŽŶ͘ Ŷ ŝŶĐƌĞĂƐĞ ŝŶ K>Z ĨƌŽŵ Ϭ͘ϱ ƚŽ ϭ Őͬ>ͬĚĂǇ ĚŝĚ ŶŽƚ ƉĞƌƚƵƌď ƚŚĞ ƐǇƐƚĞŵ
ƐŝŐŶŝĨŝĐĂŶƚůǇ͘/ŶƚĞƌĞƐƚŝŶŐůǇ,ϰǇŝĞůĚƐŽĨdͲDĂŶĚĐŽͲĨĞƌŵĞŶƚĂƚŝŽŶǁŝƚŚŵĂŝǌĞƐŝůĂŐĞǁĞƌĞǀĞƌǇ
ƐŝŵŝůĂƌ͕ŝŶƐƉŝƚĞŽĨƚŚĞůŽǁĞƌĂŵŵŽŶŝƵŵŝŽŶĐŽŶĐĞŶƚƌĂƚŝŽŶďƌŽƵŐŚƚĂďŽƵƚďǇƚŚĞŝŶƚƌŽĚƵĐƚŝŽŶŽĨ
ŵĂŝǌĞƐŝůĂŐĞ͘dŚŝƐŵĂǇ ŝŶĚŝĐĂƚĞƚŚĂƚƚŚĞƌĞĂƌĞĐŽŵƉŽŶĞŶƚƐ ŝŶdͲD͕ǁŚŝĐŚŚŝŶĚĞƌ ŝƚƐĞǀĞŶ








dŚĞ ƐƵƉƉŽƌƚ ĂŶĚ ĂĚǀŝĐĞƐ ŽĨ WƌŽĨĞƐƐŽƌ :ĄŶŽƐ DŝŶĄƌŽǀŝƚƐ ĂŶĚ ĞĂŶ <ŝŶŐĂ dƵƌǌſ ;&ĂĐƵůƚǇ ŽĨ
ĞŶƚŝƐƚƌǇ͕hŶŝǀĞƌƐŝƚǇŽĨ^ǌĞŐĞĚͿĂƌĞŐƌĂƚĞĨƵůůǇĂĐŬŶŽǁůĞĚŐĞĚ͘dŚŝƐǁŽƌŬǁĂƐƐƵƉƉŽƌƚĞĚďǇƚŚĞ
ŐƌĂŶƚƐĨƌŽŵ,ƵŶŐĂƌŝĂŶEĂƚŝŽŶĂůZĞƐĞĂƌĐŚ͕ĞǀĞůŽƉŵĞŶƚĂŶĚ/ŶŶŽǀĂƚŝŽŶ&ŽƵŶĚƉƌŽũĞĐƚƐ'/EKW
ϮϮϭͲϭϱ Ϯϴϳϳϭϭ͕ '/EKW ϮϮϭͲϭϱ ϮϴϭϬϳϯ ĂŶĚ ƚŚĞ h ,ŽƌŝǌŽŶ ϮϬϮϬ ƌĞƐĞĂƌĐŚ ĂŶĚ ŝŶŶŽǀĂƚŝŽŶ




,Z/E' ͘<͕͘ E'>/</ /͕͘ :K,E^E <͘ ;ϭϵϵϮͿ ŶĂĞƌŽďŝĐ ƚƌĞĂƚŵĞŶƚ ŽĨ ŵĂŶƵƌĞ ƚŽŐĞƚŚĞƌ ǁŝƚŚ
ŝŶĚƵƐƚƌŝĂů ǁĂƐƚĞ͘ tĂƚĞƌ ^Đŝ͘ dĞĐŚŶŽů͘ Ϯϱ͗ϯϭϭ >WͲϯϭϴ͘
ŚƚƚƉ͗ͬͬǁƐƚ͘ŝǁĂƉŽŶůŝŶĞ͘ĐŽŵͬĐŽŶƚĞŶƚͬϮϱͬϳͬϯϭϭ͘ĂďƐƚƌĂĐƚ͘

























ĂŶĚ ŝŶĚƵƐƚƌŝĂů ĐŽŶĨĞĐƚŝŽŶĞƌǇ ďǇͲƉƌŽĚƵĐƚƐ ǁŝƚŚ ĐŽǁŵĂŶƵƌĞ͗ ďĂƚĐŚͲƐĐĂůĞ ĂŶĚ ĨĂƌŵͲƐĐĂůĞ
ĞǀĂůƵĂƚŝŽŶ͘ tĂƚĞƌ ^Đŝ͘ dĞĐŚŶŽů͘ ϰϱ͗Ϯϳϱ >WͲϮϴϬ͘
ŚƚƚƉ͗ͬͬǁƐƚ͘ŝǁĂƉŽŶůŝŶĞ͘ĐŽŵͬĐŽŶƚĞŶƚͬϰϱͬϭϬͬϮϳϱ͘ĂďƐƚƌĂĐƚ͘
<>>,Z͘W͕͘:͘:͘>,z:͘:͕͘,E/,E͘D͕͘K͛tzZd͘&͕͘^hddKE͕͘>,zD͘:͘;ϮϬϬϮͿĚǀĂŶĐĞƐŝŶ
ƉŽƵůƚƌǇ ůŝƚƚĞƌ ĚŝƐƉŽƐĂů ƚĞĐŚŶŽůŽŐǇ Ͳ Ă ƌĞǀŝĞǁ͘ ŝŽƌĞƐŽƵƌ͘ dĞĐŚŶŽů͘ ϴϯ͗Ϯϳʹϯϲ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬ^ϬϵϲϬͲϴϱϮϰ;ϬϭͿϬϬϭϯϯͲy͘









E/>^E ,͘͕͘ E'>/</ /͘ ;ϮϬϬϴͿ͘ ^ƚƌĂƚĞŐŝĞƐ ĨŽƌ ŽƉƚŝŵŝǌŝŶŐ ƌĞĐŽǀĞƌǇ ŽĨ ƚŚĞ ďŝŽŐĂƐ ƉƌŽĐĞƐƐ

















tE'y͕͘ zE''͕͘ &E' z͕͘ ZE'͕͘,Ey͘ ;ϮϬϭϮͿ KƉƚŝŵŝǌŝŶŐ ĨĞĞĚŝŶŐ ĐŽŵƉŽƐŝƚŝŽŶ ĂŶĚ ĐĂƌďŽŶͲ
ŶŝƚƌŽŐĞŶƌĂƚŝŽƐĨŽƌŝŵƉƌŽǀĞĚŵĞƚŚĂŶĞǇŝĞůĚĚƵƌŝŶŐĂŶĂĞƌŽďŝĐĐŽͲĚŝŐĞƐƚŝŽŶŽĨĚĂŝƌǇ͕ĐŚŝĐŬĞŶ
ŵĂŶƵƌĞ ĂŶĚ ǁŚĞĂƚ ƐƚƌĂǁ͘ ŝŽƌĞƐŽƵƌ͘ dĞĐŚŶŽů͘ ϭϮϬ͗ϳϴʹϴϯ͘
ĚŽŝ͗ϭϬ͘ϭϬϭϲͬũ͘ďŝŽƌƚĞĐŚ͘ϮϬϭϮ͘Ϭϲ͘Ϭϱϴ͘ 
  
